Purification of polyphosphate and ATP glucose phosphotransferase from Mycobacterium tuberculosis H37Ra: evidence that poly(P) and ATP glucokinase activities are catalyzed by the same enzyme.
Polyphosphate [poly(P)n]:D-(+)-glucose-6-phosphotransferase (EC 2.7.1.63) from Mycobacterium tuberculosis H37Ra was purified to homogeneity using an improved method which yielded a 634-fold purification with higher recovery. The purified enzyme migrated as a single band with M(r) 33 kDa on sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). The native enzyme was shown to be a dimer by gel filtration using high-performance liquid chromatography (HPLC). The purified enzyme fractionated as a single peak on a C8 reverse-phase HPLC column and was found to display both polyphosphate- and ATP-dependent glucokinase activities. Further evidence that a single protein was responsible for both activities was shown by nondenaturing PAGE, in which the two activities (as determined by an activity stain in dual experiments) were found to comigrate. The C-terminal analysis yielded a single sequence while the N-terminus which was blocked also yielded a single sequence after deblocking. The two activities were found to have the same temperature optimum of 50 degrees C. The pH optima were 9.5 and 8.6-9.5 with poly(P)32 and ATP as the phosphoryl donors, respectively. The apparent Km for poly(P)32 was 18.4 microM while the Km for ATP was 1.46 mM. In addition, the nucleotide analogue, Reactive Blue 4, was found to be a competitive inhibitor with ATP in the ATP-dependent glucokinase reaction, while it displayed noncompetitive inhibition patterns with poly(P) in the poly(P)-dependent glucokinase reaction. It is concluded that the poly(P) and ATP glucokinase activities are catalyzed by the same enzyme but that the two substrates may have different binding sites.